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Introduction

The Philadelphia Region Input-Output Studr represents an attempt to
provide a more rigorous and scientific kasis for regional economic im-
pact analysis. At the time the study was initiated there existed con-
siderable concern among government agencies and the business community
regarding the possible undesirable effects of major changes in federal
programs and expenditure patterns. For example, there was much concern
regarding the impacts of mejor government facilities upon the communi-
ties, both large and small, within which they were located. Similar
concern was expressed wilh reference to possible adverse effects of
major changes in the level and’or composition of military expenditures
consequent to disarmament., As one of the several possible channels of
investigation, the project director and his associates decided to con-
duct a highly detailed input-output study of the Philadelphia region ...
thereby to make available basic disaprregated data with which to in-
vestigate the reprecussions of diverse changes in federal programs and
expenditure patterns.

Time passes and so change the pressing problems of the day. The
Problems which led to the initiation of this three year study are no
longer as pressing as they once were. In their stead, however, there
are new problems; and in the search for solutions to these new problems,
the input-output study is equally useful. Solutions to these new
problems include the design of new communities (new towns), the re-
habilitation (renewal) of existing older urban complexes, the provision
of adequate employment cpportunities for combating the problems of
poverty and its associated ills, the control of forces detrimental to

the physical environment.
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Certain, too, is that *tomorrow will pose still another set of
critical problems. In all probability, to these problems the study
framework can also be usefully applied.

Beyond assistance in the search for solutions to basic problems,
this study should provide, it is hoped, a major contribution to the
standardization of procedures for developing rerional accounts and
input-output coefficients. By so doing it should make possible major
economies in the construction of regional accounts and input-output
tables for both metrcpolitan and non-metropolitan regions.(l)

The research for this study was undertaken by the Department of
Regional Science, Yharton School of Finance and Commerce, University of
Pennsylvania under a grant from the National Aeronautics and Space

(2)

Administration. The study was initiated in September 1962 under the
direction of Walter Isard, in close association with Thomas W. Langford,
Jr. and Eliahu Romanoff. At the early stages, Gerald J. Karaska con-
tributed a major way. Willis J. Winn, Dean of the Wharton School
generously made available the full facilities of the School. Sylvia
Persky graciously handled the innumerable administrative problems.
There were of course many others who assisted in the stud;, and whose
help will be acknowledged in the final report.

We wish to emphasize the major reason for the presentation of the

table and related procedures at this time when all of the errors and

discrepancies have not been eliminated and at a later time when only

(1)Work along these lines is already being conducted by the Regional
Input-Output Committee (Professor W. Leontief, Chairman; W. Isard,
Secretary) of the Regional Science Research Institute.

(2)NASA - Research Grant Number NsG-497-39-010-00k.
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some of these will be eliminated. We Lope that others can profit greatly
from our mistakes. It is widely recognized that large scale empirical
research, such as that involved in census taking and tabulation, input-
output analysis, and construction of regional accounts cannot avoid
errors, and at times serious errors. It is also widely recognized that
government agencies, by and large have been the major producers of these
large scale empirical studies, because usually they alone have had the
necessary resources. Unfortunately these government agencies have not
been free to reveal the multitude of questionable procedures which must
be employed in these studies. DNor have they been free to be frank on the
related data inadequacies. Because this particular study has had the
good fortune to be conducted at a major University, we are in a position
to reveal in full, as recorded in the chapters to follow, the inadequacies
of our procedures and data without the need for apology or concern for
research legitimacy. However, we also wish to underline two major con-
tributions of the study at this stage. One, we have derived the major
input coefficients and control totals, whose accuracy we feel is of a
rather high order. (The most serious errors relate to the coefficients
of smaller magnitude.) Two, we have set forth in a systematic manner all
the procedures employed in the study so that others can gain a full
understanding end comprehensive view of what is involved in such a

study,

Jenuary 1567 . I
T. W. L.
. R.
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Regjional Input-Cutput Stud:: Preliminary Draft
Depariment of Rezional {cience Septenber, 1966

University oi Pennsylvanic
Fhiladelphia, Penns;ylvania

Chapter 1

COLLECTION OF DATA: MINING, CONS'TRUCTION,
and HANUFACTURING
The procedures for securing information for the mining, constiuc-
tion and manufecturing industries of the Fhiladelphia region input-

output study are described in this Chapter. However, prior to a pre-
sentation of the survey methods e.ployed, a short description of the
Philadelphia metropolitan region is in ordei to outline the nature of
the region, its position relative to other large netropolitan areas,

and its internal composition.

The Philadelphia Metronolitan Regzion

The Thiladelphia lletropolitan legion was one of the first urban
regions to cdevelop in this country. It contains one of the oldest
cities in the United States, Fhiladelphir, and includes other early
settlements which have contributed to the advanced urbenization of
the area. Vith the growth of the ccuntiry and its own cdevelopment over
tiie years, the rczion has become a highly diversified area where almost
all iinds of enterprise known to exist in advanced metronolitvan regions
are represented. This cnaracteristic jaakies it an ide2l laboratory in
which new ancd imprcved methods of regional analyses can be applied and
evaluated. The large size oi the region is particularly important for
a detailed inter-induvstyy situdy. Its zize makes it peosible to disag-

gregate ecconcrmic activity into many sectors from most of which a
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satisfactory sample can be obtained. The region studied is the FPhila-
delphia, Peansylvania-New Jersey Standard Metropolitan Statistical Area,

, , (1) . .
as defined by the U.S. Bureau of the Bud:et. It consists of Phila-
delphia and seven other surrounding counties. The rezion includes five
counties in the Commonwealth of Pennsylvania and three in the State of
tew Jersey; it straddles the Delesware River, which forms the boundary
between the two States. Bureau of the Budget's definition of the me-
tropolitan region is satisfactory for the construction of an input-

(2) . : . _
output table. The area thus defined contains a nodal region, where
activities tend to cluster in and around the central city, and provides
a large enough base with sufficient interdependence in its structure to
peimit meaningful exauination of the impacts of diverse exogenous for-
ces. lMoreover, beceusce Tairly exvensive data are reported for the
Fhiladelphia SI:SA, the data requirenents for the construction of this
regional study can be effectively met at an Si{SA level.

Unlike the definition chosen by the Penn Jersey Transportation
Stud;, our definition e:iicludes the Trenton, New Jerscy SHSA to the
north, and the Wilnington, Delaware-New Jersey SMSA to the south.

L 4

The relative importance of the Fhiladelphia region in the national

econary can be seen from Table 1-1, which ranks the population of the

ten largest Standard lietropolitan Statistical Areas as of 1960.

(l)U.S. Bureau of the Budget, Standard lletropolitan Statistical Areas,
960 (Washington, D.C.: U.S. Government Printing Oiiice, 1G61).

(2)

Vialter Isard, et al. !ethods of Rexional Science (Mew York: The
Tcehnology Press and John viley end Sons, Inc., 1960) pp. 322-324
Welter Zsard, "Regional Science, the Concent of hegion and Regional
Structure," Papers and Proceedings of the Pexional Science Ascocia-
tion, Vol. IT (1930), ppn. 13-26 : and, .iichael B. Teitz, 'Regional
Theory and Rezional l.odelsY Papers -nd Procecdings o. the Regional
Science Association, Vol. IX (1S02), pp. 35-50.




Table 1 - 1

POPULATION OF THE TEN LARGEST ;ETROPOLITAN REGIONS, 1860

SlSA Population Percent of
(000) U.5. Popu-
lation

(1)

New YVorl: - N.'I. New Jerscy 14,759 6.1
Chicago - N.U. Indiana(l) 6,79k 3.7
Los Angeles - Long Beach, California 6,743 3.6
PHILADELPHIA, FA. - II. J. L, 343 2.4
Detroit, ilichigan 3,762 2.0
San Francisco - Oalkland, California 2,753 1.6
Boston, liassachusebts 2,589 1.4
Pittsburgh, Pennsylvania 2,405 1.3
St. Louis, iliissouri - Illinois 2,060 1.1
Washington, D.C. - llaryland - Va. 2,001 1.0

Tha changes in the distribution of population within the Fhiladel-
phia SMSA during the 1950-1G50 period cen be seen in Table 1 - 2. This

table shows that the region has experienced, &5 most metropolitan areas,

jal]

a deciining populetion in the central city and a growing suburban popu-
lation. A more detailed doscription of the growih of the region, par-
ticularly as influenced by the cevelopment oi the transportation net-

work, can be Tcund in a recent publicsetica of il Penn Jeirsey Trans-

portation Study.
i- J

(l)S;andar& Consclidot=d Avea. Source:; Durseau off tho Badret, Standard
Hetropslitan Siationd cas, 1960 Veshin toun, D.
ment Priaging O3

('1

C., U.5. Govern-

(2) Penn Jersey Transportavion Study, The Ztate of the Fesgion, P.J. Re-
VAl 1




Tahle L - 2

CUANGES IN POPULATION DISTRIBUTION R COUITY
PHITADELFIIA, PA.-ITV JLEROEY SLOA, 1950-1960

County Population in Thousance Percent Change

1950 1960 1950 - 1960
Rucl:s 145 309 113.4
Chester 159 211 3.3
Delawaie Lig 553 33.5
jlontgomery 353 517 L6.3
Fhiladelphia 2,072 2,003 -3.3
Pa. Part 3,143 3,592 k.3
Burlington 135 2k 65.2
Canden 301 292 30.4
Gloucester 92 135 L7.0
N.J. Part 528 751 Yo.2
Fhiladelphia 5iiSA 3,071 4,343 25.1

Detail may not add to total due *to rounding.(l)

The share of the five Pennsylvania countics in the region's popu-
lation has continued to decline over the years. ‘Thile in 1900 these
counties accounted Tor 89.5 percent of the region's population, by
1920 their share had declined to 83.2 percent aud by 1950 to G7.5
peircent. During the 1950-1960 neriod the five counties' share (of the
region's total) declined from .5 o C2.3 percent. This peint is dm-
porioni to keep in mind since, cus to the limiizd infosmation on a dis-
agegregated leval for tho Mew Jeveny part of the region, dota for the
Tive Pennsylvania countics wore wiol in estimating cnoanges over time

(1)

Source: 'J.S. Puresu of Cencus, U.5. Tevngus o Ponulation: 1950 and

e}

19650, woshington, D.C. U.S. Gove ament Printing O

{ice, 1uo2




(1)

Tor the region as a whole.

This portrayal of the region would not be complete without a brief
preliminary description of its employment. Such is presented in Table
1 - 3 which summarizes the distribution of employment by place of resi-
dence in the eight counties of the SISA, and in Table 1 - 4 which sum-
marizes the total employment of the area's residents by major industry
groups.

Finally, the brealkdown of the estimated 1959 output of the private
sectors of the Fhiladelphia SMSA by economic division is presented in
Table 1 - 5. The composition of output of the region is also compared
with that of the nation, for 1958 (see Table 1 - 6). Although there
are minor discrepancies in the definitions of the sectors at this levél
of aggregation, and although the U.S. Data are for an earlier year,
nonetheless the comparison is meaningful. It shows the differences one

would expect to find between the nation and a metropolitan area.

General Survey Procedures
In order to conduct a regional input-output study it is necessary
to collect extensive data from primary sources to supplement available

published data. Two alternatives in data collection are possible:

(1) a complete census of establishments can be undertalken, following the

(2)

Kalamazoo example or {2) a saiple of establishments by industry can
be used. In the latter case, several surve, desizns are possible de-

pending on the size of the resion, the nature of the industries, and

(l)See Chapter 4 Tor discussion of methcdology for estirmating detailed
- N oY : gt © .
control totals for the manuracturing ond other procucing industries.
(-
\“)Uerner iiochwald, [erbert E. Striner and Sidnsy Sonenblum, Local Im-
y Y ’
pact of Foreign Trald~z, Metdd@ology for Develnoning Tocal Accounts
Tebles, Technical Supnlerent D, (Mashirngton: datioral Planiing Asso-

ciation, 1000).
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TARIE 1-3

DISTRIBUTION OF POPULATION AND EMPLCYMENT BY COUNTY;
PIIILADELPHTIA, PA.-N.J. SMSA, 1960

Persons Percent of Employees Percent of

(000) Region (000) Region
Bucks 309 7.1 110 6.7
Chester 211 4.3 78 .7
Delaware 553 12.7 207 12.6
Liontgomery 517 11.0 201 12.2
Fhiladelphia 2,003 46.1 789 47.9
Pa. Part 3,592 82.7 1,38L ~84.1
Burlington 2l 5.2 66 k.o
Camden 392 9.0 146 8.9
Glouchester 135 3.1 49 3.0
W.J. Part 751 17.3 261 15.9
Philadelphia SMSA 4,343 100.0 1,645 100.0

Details may not add to total due to rounding.

Source: U.S. Bureau of the Census, U,S.. Census of Population: 1960,
General Social and Econcmic Characteristics, Pennsylvania
and New Jersey, U.S. Governuent Printing Office, Washington,
D.C., 1962. ‘




TARLE 1-4

ELIPLOYMENT DISTRIBUTION EY ECONOMIC DIVISICS
PHILADELPHTA, PA.-N.J. SKSA, 1960

Economic Division Employment Percent of
(000) Total
Agviculture, Torestry and Tisheries 20.2 1.2
lining 1.8 0.1
Construction £€2.8 5.0
ilanufacturing 568.5 35.8
Transportation, Communications and
Utilities 109.9 6.6
Vholesale and Retail Trade 291.3 17.7
Finance, Insurance and Real Estate 76.8 4.7
Services 319.0 19.4
Government 80.0 4.9
Not Classified 74.8 4.6
Total 1,6L5.1 100.0

Source: U.S. Bureau of the Census, U. S. Census of Population:
1660, GCeneral Social and Economic Characteristics,

Pennsylvania and llew Jersey, (Yashinigton, D.C., U.S.
2 £ ) ’

Government Printing Office, 1962).




TABLE 1-5

ESTIMATED OUTPUT OF THE PRIVATE SECTORS BY

1-8

ECONCHIC DIVISION, PHILADELPHIA, PA.-N.J. SHSA, 1959

Economic Division Output Percent of
($000) Total
Agric., Forestry " Fisheries 134,709 .59
Mining 30,922 J1h
Contract Construction (incl.
SIC 656) 1,771,985 7.80
Manufacturing 11,475,776 50.50
Ordnance (SIC 19) 16,411 .07
Menufacturing (SIC 20-39) 11,459, 365 50.43
Transp. Communication & Util. 1,641,392 7.22
Transportation 775,765 3.41
Communication 370,937 1.63
Elec. Gas, & Sanit. Serv. 4ok, 690 2.18
Wholesale & Retail Trade 3,457,665 15.21
Yholesale 1,655,219 7.28
Retail 1,802, kL6 7.93
Finance, Ins., & Real Estate 1,571,264 6.91
Finance 623,887 2.75
Insurance 833, 95¢ 3.67
Real Estate 113,388 .50
Services 2,640,367 11.62
Services 1,293,811 5.69
liedical 411,758 1.31
Educational 611,573 2.69
Other 323,225 1.hk2
Total Private Ccctor 22,724,060 100.00

Detail may not add to total due to rounding.




TABIE 1-6

PERCENTAGE DISTRIBUTION OF PRIVATE SLCTOR OUTPUT BY
ECONCHIC DIVISION, THE UJITED ZTATES, 1958, AND

PHILADELPETA, PA.-N.J. SKSA, 1959

U.S. Fhila. SMSA
1958 1959
Economic Division (Percentrof Total)
Agriculture, Forestry, and Fisheries 6.21 .59
Mining 2.2 L1k
Construction 8.4 7.80
Manufacturing L2.29 50.50
Transportation, Communication, and Utilities 7.92 7.22
Wholesale and Retail Trade 11.55 15.21
Finance, Insurance, and :eal Lstate 10.72 6.91
Services 9.48 11.62
Total Private Sector, Percent 100.00 100.00
Output (iillion $) 824,330 22.724
Sources: U.S.--iational Economic Division Staff, "The Transactions

Table of the 1953 Input-Output Study, Revised Direct and
Total Requirements Data", Survey of Current Business,
Vol. 45:9 (September, 1965) Table 1. The output of the
three dumry industries Sector 81, Business, travel,
entertainment and zifts, Sector &2, Office Supplies

and Sector 83, Scrap, used and second-hand goods, was
excluded from the tabulation. This combined output was
calculated as 1l.14 percent of the total private sectors
output.

The private sectors comnsist of OLE industries 1 to 77
(sce Ibid for their definitions) which do not correspond
exactly to the Philadelphia table industries at this
level of aggregation.
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the available recources {or the sind. In particular, twe broad cate-
gories can be distinguished: (1) the sannling of specivic industries

1)

particularly importent to an area as in the Utah Study( ; and (Q) the

systematic sampling of each industry in the region, as in the St. Louis

(2)

S tudy . The locally collected data are required for the estimation
. . (3) ’ SR
of the structural coefficients. They also may be used along with
published information to estimate industry outputs and othcr controld.
In the Fhiladelphia table the survey approach was used. The stra-
tesy adopted was to semple the region's industries on a disagsregated
level and to develop coe’ficients on the basis of local data whenever

practicable. Vhenever possible, the data of the Penn Jersey Transporta-
tion Study was employed.

The questionnaires were generally of two kinds: (1), a long detailed
questionnaire, generally with a satisfactory coverage for the size and
distribution of the industry taking into account budgetary and time 1i-
mitations and (2), a limited survey intended either to augment the data
obtained from the long questionnaires or to include some of the in-
dustries which were not sampled by the more extensive method. All of

these sources were ausmented Ly the Penn Jersey Transportation Study's

{(L)wyederic: T. loore and Jamec . Peterscn, "Recional Analysis: An
Tnterindustry ilodel of Utah" Reviev of Econormic: and Statistics,
Vol. XIVII:l, (ilov. 1953), pp- 360-283.

(2verner 2. liirsch, "Interindusiry Delations of A lletropolitan Area,"”
Review of Econoics and Statistics, Vol. X Tk (Wev. 1959), pp.360-369

(3)An alternative approach now being investigated is the estimation of
some ey coeiTicients (e.r;. total material inputs and poyroll) for
each industry based on local Jata which can then serve to derive ad-
justment factors. These Zactors are applied to the detailed coeffi-
cients obiained from auother, technologically similar area in order
o estimate the given area's structural coellicients. Gee Valter
Tsard, Eliahu Tomanofl, with the2 assistance ol Lucy Alspach, The
Boston Kemion Interiniustyy Ctudy, 1990, ley Coefficients Tor tnc
Tndustries, Lcennical paper Lwber 2 (Carbridge: hegional Sclence
Research fastitute Leston Orfice, 1966).
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Regional Economic Survey returns by local secondary sources, mostly
available in published form, and by interviews with knowledgeable persons
in the industry. lieasures of output, sources of information, and the
level of disaggrezation employed in collecting and processing the data

are sumarized in Table 1-7.

Conduct of Survey

The following paragraphs outline the basic survey procedure de-
veloped as a result of the experience gained in the early stages of the
study. This procedure was applied first to the manufacturing industries
and then with ninor nmodifications in the survey of the other economic
divisions.

First, for each industry, a list of selected establishments was
prepared in accordance with the appropriate sample design described
further in the text.

Second, an initial contact with ecach of the selected establishments
was made in the forw of an introductory letter by Villis J. Winn, Dean
of the Wharton School of Finance and Commerce. This letter introduced
Professor Valter Isard, the Director of this Project, outlined the pur-
pose of the Study and its possible usefulness for econcmic policy for-
mulation for the Fhiladelphia rezion, and assured confidentiality of
response. It was accoripanied by a second letter from John K. Tabor,
Secretary of Commerce, Commonwealth of Pennsylvenia, to Valter Isard

in which he expressed his interest in the study and his hope that busi-

(1)

ness firms would cooperate by providing the requested data.

A
3
6]
[a7
2
p
3
ta
b

The third step, talken abou fter the mailing of the let-
ters, was to arrange by telephone an interview with the potential re-

spondent. The actual interviev, which generally took from 30 minutes

(1)see Appendix B - 1 for copies of ihese letters.
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HEASURES OF SECTORS, LEVEL

TARLE 1-7
OF DISAGGREGATION, SOURCES OF DATA AID
SLISA INPUT-QUTPUT TABLE 1959

1-12

do.<;f ILevel of Sources Measures
Fconcmic Division Sectors Disaggrega- of of
tion Inforra- Output
Thawber of tion
SIC Digits SSP1
A. Agric., Torestry &
Fisheries 6 3oL XX Value of Prod.
D. ilining L 4 XX Value of Ship.
. Contract Construction Adjusced Value
(incl. operative builders, of Const. Put
SIC 656) 3ok X XX in Place
D. Manufacturing 361
Ordnance 1 3 XX Value of Sales
Hanufacturing 360 L XXX Value of Sales
E. Trans., Comm. ° Util. 16
Transportation & 2,3,k XX Value of Prod.
Cormunication N 3%k X X Value of Sales
Elec., Gas, Canit. Serv.lh 3% b XX Value of Prod.
F. Vholesale " Retail Trade T4
Tholesale 3L L X X Value of Sales
Retail Lo 3 *XX llarzins
G. Tinance, Ins. 2 Real Est. 9
Finance 6 3 54 (agg) XX Value of Earn.
Insurance 2 3 agg. XX Value of *
Real Estate 1 2% 3 agg. X Value of
Recelpts
li. Services 12
Services Y e XXX Value of
Receipts
Medical 2 3.4 agg. X X Value of Input
Educational 2 3 XX Value of Input
Other 3 2 XX Value of Input
I. Government 9
Local 3 forn of gov't X Value of Input
State 6 Administratives
and funcilons Value cf Input
J. Dummy 1 XX
Total Intermediate 500
% Life Ins., cost of underwriting . investment; non-life, Value of premiums

Sources

earned.
of Inforu.ation:
S

s - Limited survey generally with a small sample and short
guestionnaires, mostly by mail.

P
I

Published or other secondary sources.
- Interviews with knowledreable persons in Industry.

Survey with detailed questionnaires and personal interviews
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to over an hour, was intended to acquaint the respondent with the ques-
tionnaire and complete the questionnaire as far as possible. In cases
where not all the requested information could be furnished during the
interview, the questionnaire, together with a set of printed instructions
and a return nail envelope was left with the respondent to mail upon com-
pletion.

If the questionnaire was not returned within four to six weeks after
the interview, the respondent was contacted again by mail. If the ques-
tionnaire was not received during a period of 30 days following the re-
minder letter, a telephone call was made to urge the respondent to com-
plete the questionnaire and to inguire if further assistance in answer-
ing the questions was desired.

The receipt of the questionnaire was followed by the fourth, and
final step, namely, the mailing of a letter thanking the respondent.

The questionnaire was then recorded and filed in the respective industry

folder for subsequent processing.

Information Requested
The long questionnaires were designed to obtain the following
data:

1. Input Structure of the Establishment. The information re-

quested was grouped by major input components, where for some a
detailed breakdown was also sought. For instance, total dollar value

of materials consumed by the establishment was requested as a

(1)

See Appendix B-1.
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separate item from the dollar values of detailed material inputs.
The difference between the sum of the value of the detailed items
and the total value of materials which was separately specified
should, ideally, have yielded the values on the unspecified ?aterial
inputs and have guarded against errors in underestimation.(l

Although it is possible to build an input-output table by
specifying either the input structure (columns), or the distribution
of sales (rows) for each industry in the system,(z) preferably by
both approaches to permit crosscheckiﬁg, the former approach was
considered more reliable. It is based on production cost information,
which is generally kept by each establishment. Data on sales dis~-
tribution among firms, at the detail requir?d)for this study, would

3

have been more diflicult to have processed.

2. The Geographic. Origin and Destination of Purchases and Sales.

The respondent was requested to identify the geographic origin of
items purchased, that is, whether they originated in the SMSA or

were "imported" from outside. For the latter category a breakdown

(1)

For a more detailed description of the input information obtained
in the manufacturing questionnaires, see Chapter 2, Table 2 - 1,
and the section on classification and measures of input and out-
put. See also Chapter 3 for the input information obtained for
(2) the mining and construction industries.
2
For examples of input-output tables built from output date see
Robert E. Coughlin and Valter Isard, Planning Efficient Hospital
Systems Discussion Paper Series No., 1 (FPhiladelphia, Regional
Sclence Research Institute, 1963), and Lee Hansen and Charles M.
Tiebout, "An Intersectoral Flows Analysis of the California
Economy", Review of Economics and Statistics, Vol. 45:h .
(Nov. 1962),

(3)

Walter Isard et al. Methods of Regional Analysis. (New York:
John Wiley and Sons, Inc. 1960) pp. 322-326, and Leon loses

"The Stability of Interregional Trading Patterns and Input

Output Analysis", American Economic Review, Vol. 45:k4, (Dec. 1955)
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by states or other geographic areas was also requested. Similarly,
information on the gecgraphic destination of sales was requested by
type of product. Here the respondent was requested to list the
percentage of the output item sold to other manufacturers in the SMSA
and to those outside the region as well as the percentage of sales
to wholesalers, retailers and, in the case of the manufacturing
questionnaires, directly to households. On the whole, the response
to these questions, particularly those pertaining to the destination
of output among the manufacturing industries, was lower than the
response to the questions concerning the origins of inputs. It is
interesting to note that the RIS survey experience was at variance
with that of Hansen and Tiebout in their survey for the California
intersectoral flow tables, where they state that "in terms of input-

output flows, information for 'rows' is easier to obtain than for
(1)

'columns'",

3. Proportion of Sales to Defense-Related Agencies. This group

of questions sought to obtain data on the percentage of sales of the
area's firms to defense-related agencies. Here firms were classified
as prime contractors and subcontractors. For the latter group the
information on the geographic distribution of sales to defense

(2)
prime contractors was also requested.

(1)

Ibid. , Hansen, and Tiebout, loc., cit.

(2)

See Walter Isard and Eugene V. Scholler "An Economic Analysis of
Local and Regional Impacts of Reduction of Military Expenditures",
Papers, Peace Research Society (International) Vol. 1, (1963),

Pp. 15-44, the forerunner study to this project. For scme pre-
liminary tabulations of defense-rclated salces, cee CGerald J.
Karaska, "Interregional Flows of Defense-Space Awards', Papers
Peace Research Society (International), Vol. 5, (1967)

The Department of Regional Science, the VWharton Schcol,University
of Pennsylvania, Fhiladelrhia, Pennsylvania.
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Selection of the Base Year

As already indicated, the choice of 1959 as the base year was
influenced by the Penn Jersey Transportation Study, which made
available copies of its Regional Economic Survey for that year.
Although the Penn Jersey Transportation Study lightened the data
collection load, this choice created two problems: (1) it was nec-
essary to reconcile the Penn Jersey Transportation Study data with
ours and (2) it made additional demands on control estimates for
an off-Census year.

Sectoring Plan

As previously indicated, the sectoring plan required the dis-
aggregation of activity into a finer breakdown that the OBE sectors. The
sectors were identified on a 3 and W-digit SIC level, as noted in Table
1-7. They were constructed to assure the independence of each economic
division and, in some cases, their major components. Residual input
data were aggregated into special sectors, such as RIS 39999. Statistical
discrepancies in control estimates were also assigned to residual sectors
in each group. In this way the sectors were defined such that in almost
all cases they can be aggregated into the OBE sectors of the national
input-output table for 1958. In addition, the use of the residual in-
dustry made it possible to revise parts of the table without affecting
others.

The Survey of Manufacturing Industries

The survey of manufacturing industries was the first to be
undertaken. The exverience gained from this survey helped to improve
the survey procedures Tor the other sectlors.

The survey of the menufacturing indusiries was designed to
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provide estimates of structural coefficienmts (dollar inputs per
dollar output) for the area's industries. In addition, information
on the value of output per employee was obtained to provide estimates
of total industry output to augment the secondary data available for
the five-county Pennsylvania part of the S!MSA.

The level of industry classification from which samples were
selected was the Lb-digit SIC detail. This classification was con-
sidered reasonable given the objective of the study.(l) All h-digit
SIC industries were sampled with the exception of a few small in-
dustries, primarily those consisting of a very few establishments
and those with a total employment of less than 200. Although it
was intended to survey these small industries, the difficulties in
obtaining the data when compared with their potential utility led to
the abandonment of this course of action.(e)

The following lists some of the more important characteristics
of the manufacturing industries of the Philadelphia region which
affected the survey design, and some assoclated problems.

1. The number of establishuments by industry tended to range
from one or two to over 400, The sampling of industries having less
than ten establishments, and particularly those of six or less,
proved to be most difficult; and the collected data were generally

subject to non-disclosure requirements.

2. The distribution of establishments by employment size in

(1)
Originally it was intended to separate the large L-digit SIC
industries in each OBE sector, and gggregate the remaining
industrieg at a 3-digit level.. However, after the evaluation
of initial sampling work, it was decided %o sample each L-digit
SIC manufacturing industry.

2

(2) The problems encountered in the survey of small industries are
further elaborated in the text. See also Chapter 2.
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(1)
most industries was highly skewed. This led to the cholce of
the larger establishments in sampling procedures.

3. Since the survey was undertaken in 1963-1¢6k, the turnover
in establishments by industry affected the true 1959 population
available for sampling. Replacements of selected establishments
were necessary to compensate for changes in the composition of
establishments by industry since 1959.(2) Firms changing SIC
codes required careful classification checks. Most firms tended
to change a W-digit SIC classification within a 3-digit SIC cocde.
The majority of the other firms changing classification did so within
s 2-digit industry group.

4, The competitive position of some industries and thei